A total number of eighty four New Zealand White (NZW) rabbits 5 weeks of age and 608 + 7.56 g average live body weight were allotted at random to seven similar experimental groups (of 12 rabbits each). Each group of rabbits was fed one of seven experimental pelleted diets (17% crude protein and 12-13% crude fiber on average). The feeding trail extended for 9 weeks. The aim of the study was to investigate the effects of partial substitution (25 or 50%) of soybean meal of control diet with different agro-industrial by-products as the sources for plant protein; rocket (RSM), fenugreek (FSM) and mustard seed meals (MSM) on growth performance, nutrients digestibility, blood constitutions, carcass characteristics and economic efficiency. Results indicated that, digestion coefficients of most nutrients and the nutritive values were significantly (P<0.05) improved in the groups fed 25 or 50% RSM and FSMdiet as compared to the control. The values of TDN increased by (4.85 and 4.52%) for RSM, (4.44 and 4.43%) for FSM and (1.80%) for 50% MSM. The DCP improvement was (9.13 and 2.04%) for RSM, (2.44 and 7.25%) for FSM, respectively. Replacing RSM, FSM or MSM by 25 or 50% in rabbit diets grew (9.85 and 4.58%) for RSM, (3.36 and 7.56%) for FSM and (1.23%) for 25% MSM faster than control. The diets containing 25 and 50% agro-industrial byproducts showed better (P<0.05) values of feed conversion than the control diet. Serum total protein, albumin, globulin and urea-N were significantly (P<0.05) affected by different treatments; while, serum alanine aminotransferase (ALT), cholesterol and total lipids were not affected. Hot carcass weight and dressing percentages were significantly (P<0.05) higher in the 25 and 50% RSM, FSM or 25% MSM groups than those of the control and 50% MSM groups. Economical efficiency values of rabbits fed diets contained agro-industrial byproducts at marketing age (13 weeks) were higher than those of the control diet.
MATERIALS AND METHODS

Animals and experimental design
The present study was conducted on El-Gimaza Experimental station, Animal Production Research Institute, Agriculture Research and Animal Production Department, Faculty of Agriculture, Minufiya University, Egypt. The experiment was designed to evaluate the effects of partial substitution (25 or 50%) of soybean meal with different agro-industrial byproducts of rocket (Eruca sativa), fenugreek (Tigonella foenum-graecum) and mustard (Brassica juncea) meals (Table 1) . Eighty-four males of growing NZW rabbits of 5 weeks old and 608+7.56 g average body weight, were distributed randomly and equally into seven treatments groups, each of 12 animals. Each group was sub-divided into four replicates with three animals each. Rabbits were housed in wire floor batteries of 60 x 55 x40 cm. All batteries were located in a naturally ventilated windowed house. All animals were kept under similar hygienic conditions. Rabbits were offered diets for duration of the feeding trial until reaching 13 weeks of age. Rocket, fenugreek and mustard seed meals were sprinkled and mixed with a solution of 2% Cu SO 4 (500ml/kg) as reported by (Pailan and Singhal, 2003) then spreadsheets on a clean plastic sheet and sun dried for three days then meals were washed by water. Seven pelleted diets were prepared using rocket (RSM), fenugreek (FSM) and mustard seed meals (MSM) as a partial substitution of 25 or 50% soybean meal (SBM) of the control diet. Feed diets were nearly iso-nitrogenous and isocaloric and, also to the crude fiber percentages of the experimental diets nearly the same. Table 2 show feed ingredients and chemical analysis of the experimental diets.
Each group of rabbits was fed one of the seven experimental diets. Fresh water was automatically available at all times through stainless steel nipples for each cage. The experimental diets were offered to rabbits ad libitum. The rations were adjusted every week according to the average daily feed intake. Individual live body weight and feed intake were weekly recorded up to 13 weeks of age. Feed conversion ratio was calculated as g feed/g gain and as g TDN/g gain.
Performance index (PI%) was calculated according to North (1981) as below: PI = Live body weight (kg) x 100 / Feed conversion. The economical efficiency was calculated by the following equation: Y = [(A -B) / B], where A is selling cost of obtained gain and B is the feeding cost for this gain (Cited from El-Kerdawy, 1997).
Blood samples were individually collected at 13 weeks of age from each rabbit in non heparinized glass tubes to estimate blood parameters. Blood serum was separated by centrifugation at 3000 rpm for 15 minutes. The collected serum was stored at -18ºC until analysis. At 14 weeks of age, a digestibility trial was done using three male animals per group.
Chemical analyses:
Chemical analysis of the tested diets and faeces were carried out according to AOAC (2000) . Digestible energy (DE) of the experimental diets was calculated according by the equation described by Fekete and Gippert Fenugreek seed meal 91 . 2 4 93.48 2 7 . 6 0 8 . 4 8 8 . 8 0 4 9 . 6 0 6 . 4 2 2 6 6 6
Mustard seed meal 90 . 2 5 92.65 3 8 . 8 3 1 1 . 6 7 6 . 7 9 3 5 . 3 6 7 . 3 5 2 5 6 4 DE*(kcal/kg DM) = 4253 -32.6 (CF%) -144.4 (Ash%), according to Fekete and Gippert (1986) . *Each one kilogram of premix contained: Vit.A 2000,000 IU, Vit. D3 150,000 IU, Vit. K 0.33 mg, Vit.B1 0.33 g, Vit. B2 1.0 g, Vit. B6 0.33 g, Vit. B12 1.7 mg, Pantathonic acid 3.33 g, Biotin 33 mg, Folic acid 0.83g, Choline chloride 200 mg, Cu 0.5 g, I 16.6 mg and Antioxidant 10.0 g. (1986) . Total protein, albumin, total lipids, cholesterol, aspartate aminotransferase (ALT) and urea-N concentrations in serum were estimated using commercial kits (Bio Merieux, France) according to the procedure outlined by the manufacturer.
Statistical analysis:
The data were statistically analyzed according to Snedecor and Cochran (1982) in one way analysis of variance design as the model: The significant differences between means were tested by using Duncan's multiple range test (Duncan, 1955) .
RESULTS AND DISCUSSION
Digestion coefficients:
The effects of different levels are rocket (RSM), (FSM) and (MSM) seed meals on digestion coefficients values presented in Table 3 . It could be noticed that feeding growing rabbits diets containing 25 and 50% (RSM) or (FSM) w e r e s i g n i f i c a n t l y ( P < 0 . 0 5 ) i n c r e a s e d t h e d i g e s t i b i l i t y o f D M a n d O M compared with the other experimental groups. The digestion of CP, CF, EE and NFE of diets containing 25% RSM or FSM were significantly (P<0.05) higher than those fed (MSM) or control diet. This improvement in CP digestibility v al ue s o f d i e t s c on t a i n i n g 2 5% R M or F S M m ay be d ue t o t h e h i g h e r proportion of soybean meal in these diets, while the improvement in CF digestibility coefficient values of the same diets may be due to increase energy intake. In this respect, rocket cake diet contains flavonoids such as carotenoids, vitamin C and isothiocyanate, which has anti-oxidant and antimicrobial effects. These ingredients as those of natural feed additives is beneficial for stimulation and activation of digestive system by improving digestibility of all nutrients. Ibrahim (2005) found that, crude fiber digestion percentage of rabbits receiving 1% of rocket seed as a supplement was significantly increased. This my be due to flavonoids and essential oils (Namur et, al. 1988 and Bradley, 1992) . Zeweil et al. (2008) showed that rabbits fed 10.5% RSM-improved digestibility of DM by 4.4%, OM by 4.7%, CP by 4.4% and CF by 39.1%.
Nutritive values:
The nutritive value of the experimental rations expressed as TDN, DCP are presented in Table 3 . No significant differences among all tested diets except diets containing 25 and 50% MSM and control rabbit diets caused a Zeweil et al., (2008) reported that, the nutritive values of this groups were more efficiently as the digested crude protein (DCP) increased by 2.8% and metabolizable energy (ME) by 4.3% in comparison with control). The group fed 21% RSM-diet was not significantly different from the control group in digestion coefficients of CP, CF, EE and NFE. Also, El-Tohamy and El-Kady (2007) mentioned that, digestibility of most nutrients were significantly (P<0.05) increased with rocket diet compared with control diet.
Feed intake and feed conversion ratio:
Results of the feeding trial are shown in (Table 4 ). Daily TDN intake and energy intake of rabbits fed 25 and 50%% RSM or FSM diets showed significantly (P<0.05) higher values than those of the other diets. Also, introducing different levels of RSM or FSM significantly increased live body weight and daily weight gain. Obviously, rabbits fed RSM, FSM and MSM (25 or 50%) grew (9.86 and 4.59% for rocket, 3.36 and 7.56%) for fenugreek and (1.23 and -2.04%) faster than control, respectively.
However, there were significant (P<0.05) differences among treatments in feed conversion ratio Table 4 . Rabbits fed diets containing 25 and 50% RSM or FSM were significantly (P<0.05) higher than those fed the other experimental diets. These results were similar to those obtained by EL-Nattat and ELKady (2007) indicated that 9% RSM in the diet gave the best final body weight and feed conversion ratio compared to control. These improvements may be attributed to the properties of this material that act not only as antibacterial, antiprotozoal and antifungal but also as antioxidant (Bradley, 1992; Leung and Foster, 1996) . This incorporation of such non-conventional meals protein had no adverse effect on palatability and voluntary feed intake in rabbits. However, Rajendra et al. (2000) reported that mustard cake which belong to the same family of Eruca sativa could be used up to 30% of the rabbit diet without an adverse effect on broiler rabbit performance.
On the other hand, Abdo (2003) indicated that, the best values were for 0 and 25% substitution of soybean protein, while 50% substitution decreased both BW and BWG significantly (P 0.05) when compared to the 0% substitution (without Eruca sativa seed meal). 
Performance index (PI%):
The performance index results of rabbits fed rations with 25 and 50% of RSM, FSM and MSM showed significantly (P<0.05) higher values than those fed the diets containing 25% FSM, MSM and control (Table 4 ). On the other hand, diets which contained 25 or 50% of RSM or 50% FSM and 50% MSM significantly (P<0.05) performance index values were increased by (18.2 and 8.8%) for RSM, (14.5%), (20.5%) for 50% replacement of FSM and MSM, respectively than those of the control diet. These results were in agreement with the finding of Cheeke and Patton (1979) and Zaki El-Din (1996) .
Blood parameters:
Data presented in (Table 5 ) illustrated that some metabolic enzymes such as aspartate aminotransferase (ALT) exhibited insignificant activities in rabbits fed diets containing two levels (25 or 50%) of RSM, FSM or MSM which reflect a better function of liver. These results were agreement with finding of Zeweil et al. (2008) who, reported that GPT were not affected and can be concluded that rocket seed meal at 10.5% level of the diet in NZW rabbits had the best results without adverse effects on growth performance, kidney or liver function. Abdel -Azeem (2006) show that plasma GPT were decreased for groups fed fenugreek diets compared to those fed the control diet. Serum total protein, albumin and globulin were significantly (P<0.05) affected by the presence of rocket, fenugreek and mustard seed meal in rabbit diets. Zeweil et al. (2008) reported that, Serum total protein and albumin were significantly affected by the present of rocket seed meal in rabbit diets. In this respect, Habeeb et al., (1989) pointed that total serum protein concentration may be due to decrease of thyroxine production which stimulates the protein synthesis. Abdel-Azeem (2006) reported that supplementation of fenugreek into broiler diets increased plasma total protein, albumin and globulin. The broiler chicks fed fenugreek were superior (P<0.01) to these of broiler chicks fed the control diet. The majority of the increase on plasma total protein, albumin and globulin occurred at highest levels fenugreek.
Also, rabbits fed diets containing 25 and 50% RSM, FSM or MSM showed slightly lower serum total lipids and cholesterol than those fed the other diets. These results were agreement with finding of Abdel-Azeem (2006) who showed that plasma total lipid and total cholesterol were decreased for broiler groups fed fenugreek diets compared to those fed the control diet. On the other side, Zeweil et al. (2008) reported that, Serum cholesterol were significantly affected by the presence of rocket seed meal in rabbit diets.
The significantly (P<0.05) increase of serum urea-N levels in rabbits fed diets containing 25 and 50% RSM, FSM or MSM was within the normal range. The obtained results of urea-N levels indicated normal function of kidneys as reported by Habeeb et al., (1997) who reported that, serum urea levels were 1.4 and 2.1 mg/100 ml, respectively, for NZW rabbits. Also, Zeweil et al. (2008) reported that, serum urea-N values were not affected. Otherwise, Abdel-Azeem (2006) show that plasma total lipid and uric acid were decreased for groups fed fenugreek diets compared to those fed the control diet.
Carcass characteristic:
Table (6) showed the carcass characteristics of slaughtered rabbits at 13 weeks of age. The differences in relative carcass traits as a results to the effect of feeding treatments were significantly (P<0.05). Under the condition of this experiment, it appears that, the highest values for dressing % was recorded with rabbits fed diet containing 25 and 50% RSM or FSM compare to t h o s e f e d o n t h e o t h e r d i e t s . T h e s e t r e a t m e n t s h a d t h e b e s t d i g e s t i o n coefficients, which reflect on improving feed conversion and weight gain as previously mentioned in Table 2 and 3. The data was in agreement with those reported by Perez et al., (1991) . Also, Gowda et al. (1996) mentioned that none of the carcass traits including percentage yield of edibles and in edibles were affected by dietary treatments except for a higher (P<0.05) dressing percentage (65.1+or-1.61 vs. 59.9+or-1.09%) in Angora rabbits fed on ureaammoniated deoiled mustard meal diet. On the contrary, Abdel -Azeem (2006) mentioned that, supplementation of fenugreek into broiler diets did not affect relative internal organs weight (liver, heart, spleen, bursa and pancreas). 
Economical efficiency:
Accordingly, feed cost per kg gain and economical efficiency was better with diets containing rocket, fenugreek and mustard meals than those fed control diet Table 7 . These results were due to mainly high price of weight gain which ranged between 36.33 and 40.73L.E. for diets containing oilseed meals with the price of daily weight gain of control 37.08 L.E. each. It was noticed that the cheaper in feed cost /kg gain 13.90 and 13.86 L.E. for diets containing 50% rocket and mustard, while diet containing control was the highest of the other groups (15.20 L.E.). These results agree with finding with Rajendra et al. (2000) who mentioned that cost of feed input/kg live weight gain was 12.64 L.E.for diet containing mustard cake vs. 14.05 L.E. for diet containing soybean meal and corresponding net return per animal was 29.1 vs. 26.5, respectively. Abdo (2003) mentioned that the economic efficiency of the * Based on free market prices of feed ingredients 2012, the cost of the experimental rations was estimated as the total prices of the ingredients used in the concentrate feed mixture, soybean meal, rocket, fenugreek and mustared meals, bearing, 2700, 3900, 180 L.E/ton., respectively, ** Prices of one kg body weight on selling 25.00 L.E. *** Economical efficiency. different formulated diets was affected by different treatments. The obtained results indicated that increasing Eruca sativa seed meal level decreased the price/kg feed, but increased total feed cost/kg weight gain by 101 and 111% of the control (0% Eruca sativa seed meal) for 25 and 50% substitution level, respectively.
In conclusion, from the previous results, rocket, fenugreek and mustard seed meals can be used up to 50 % instead of soybean meal in the growing New Zealand rabbit diets improved the digestibility, daily weight gain, feed and economical efficiency, hot carcass weight and dressing percentage without any adverse effects on growth performance or kidney or liver function. 
